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(54) PIEZOELECTRIC OSCILLATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a compact and thin 
piezoelectric oscillator for suppressing the increase of a 
temperature due to heat generated inside to stably supply high 
frequencies. 

SOLUTION: This piezoelectric oscillator 10 with an oscillator 50 in 
which a piezoelectric element 53 is housed in a case 51 is integrally 
formed with an IC chip 60 such as an IC for a PLL or the like from 
mold resin. The IC chip 60 is provided with a dummy electrode 62, 
and the dummy electrode 62 is connected through a wire bonding 
line 79 with an island 71. Also, a control electrode 63 of the IC chip 
60 is connected with the island 71 in a grounded state so that 
oscillation frequencies can be controlled, so that the number of 
electrodes 63 to be connected with the island 71 can be increased 
the oscillation frequencies are increased. 
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45 H 1 2{C«toTjK^^tlSo ^ffl'J-K7 3 

*?>bTStt^ 5 oicfcmztizm&i&ffiztix^z* 

[003 2] C©i o IC, #0U©ffS$8^tl 1 0 fi, ^ 
©^^e.©tt^A^)*ft<ffx.Si:ttt:. -7-^5 

i &iz*fr^x^vv-vft&izwm2i\tzt&t>imiz 

50 3^*M<iKttl^nSo SfoT, *0iJ©EE«2g«§§ 1 0 
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ttfclT©^ £ <fc o T 3?» £ n s „ 
CO 0 3 3} 

R = (Tj — T,) / P (1) 

SB (pnigMSB) ©jgJgT-&£>o T.iiJ^HiS 
JS, Pi±rNlt«7rr-;&&„ 

[00 34] m-^cDU&T ^^-^.(DM^mM I , 
S:Mbfci:§<3DJIl^[6l«JEV K ttt^J1-So fCf, ffi 
«%£8*1 0^SST lc CDSM«{cAn-C, lifts 2*5 
W±©?aeT, c t:^ltS)ll75lRimJEV K 5rfiiJ^L, 03 

ic^-rv K -T, c «0*#j5g-rso 

ffi i: ft o £ -^©fflteSSK I b V„ £BPffi{c 
SU^-rSo C©«#Gl«KV K *fflv*TH3J;&**l6-#- 
SiaStCiot^^tDSjSTj^actoSo ft*, if b 
<«±„ MI L-STD-8 8 3CCJ;5„ 
[0 0 3 5] C ffl<t ^ feSffiiC «t ot S AWJtfi^^f 

^tz$mmm&.&\ 2 5MHzt-ft«;iSf^o. 

3W©&®§§©^ffiiaffi£;>Rtofco C©$Si6g§ttU-K 
7l/-Ai:LTCu71/-A^ffl^T43D, 
ZiWfT— i?<D®mti&lO. 5 c ct-S.5. $fcfwU£RJ§b 

fcfifcgftffl 'J - H «&&fcv*fl^©JE«sSE8t:*j^T 

t±, f&ffiin;ffiRI;fc& 14 5° C/WffeSo 

U ##J©Sfc#ft/g 'J — o fcfiE^SigK: iJViT 

& mmimRwm 1 o o° c/wtrfsr-f £<> t*-? 

##J5° CfSK(£<ft3*Slg*s|#iD*lTl^o 
[0 0 3 6] flE«^^JBH2aftfc/hS<-fSCfcfc.fc 

S. ffiot, ffi*#gM8rt©Sj£±#£MJftJb'hSHb, 

©ajBSc^rtk 4^&ii*iiiB«mfr *>©&#&# 
ittbo-r swifts**, *^^»ii]gs^®©?gs±p 
sfflsy-r? § * ©t% ®s^#«;ii«i5i^e©a«^ 

d©<fc-5fc, lEtSUftffUffiStt, ICfsr^O 

BMfcPSA/CttS S AW«16-f feifftfflc\fcas«*«W) 
ffi*$gfi§§tbTffjgftfc©T-;&5„ fLt, {gH&ifitn; 



[0037] *0y©ffimiBggs i o fc^ta, v 

— tf^-f >y»*ffll^T I 0^^7*6 0©g&£3£>fC 
3&*& i:#T-£S„ I Cf»76 0©«6i£: 

05 'J - K 2> "7>f ><7g§Ui£«fl:T- 

*»K «fce«4s**«K:»c^ ilot, Wafers ^> 
P7 l*4VW±tt«WI'J-K 1 lSSMl.Cttio 

10 -*>t<< >vm<z>®i*m-tz£ifim£^o 

*fi»JCDBE«*SH 1 Ot'lt I Cfy76 Oicy*— © 
Sfig6 2>£^lt, C*l£>©*£6 2 fc7M^> K7 1 £ 
•7-fV-*>7 f -r ><ym7 9C<fcoTg^bT;&f8l£{g 
bT^So 

15 [0 0 38] £ £ #0U©ffiS$ggi§ 1 0 T-fcJu I C 
f-y7"6 0 <D%tgJQgm©fMff &ftUWS<Z)tt^ 6 3 

TV^So $S^i£ffc6 s iS<ftStc»;h<-t, 3**9 

>H7 l£«M£ft£«®6 3#^JDirS.J;-5{Cl 
20 OtMAU ^S#Jttta-*-SftMttf*Cj3l*« 

Sfc$k£{l&tT-§£«fc?CbT^£ 0 ^©<t^ft«fiK©I 
Cfy76 0i:LT, fei:^.KIH4C^bfcPLLfflI 

[0 0 3 9] 14C^bfePLLffiIC6 0li > 3oCD 
25 7"ci^^v7 r ;u^'?'f^' (PD) 8K 8 2*j«tlf8 3 

c±o t«*»©$** o & ^ D * # s 

^1-€.^Sa5 8 4^e,0D{g^*s^l©PD8 1 CA 

>), copd8 iiz^Tftmznwm&tmttMm 

30 8 5iCA7J^tuSo <4*Bit«tg?8 5T-(i, il©PD8 
lA-ewff^i:, ttSftJff^ElBie (VCO) 8 7<DU 
7J^2©PD 8 2 Ci^T^/SIbfefi^fcASltit^ix 
So ^bt, tftffitb«ES8 5©Jti7JttO— ^ 
8 G^ioTiSMI^fiE^-A 5 *^ h^ttVC0 8 7lCA7J 

35 ^tl5o V C 0 8 7 ©tB7j(i, ^ ^>{C^3©PD 8 3K 
«toT»«Stlffi*ffl8 8lC«toT I C 6 Ofr^UiTj;* 
tlSo C©J;a:te[llSS^<toT^iSgi5 8 4^e>m$&$tl 

^ft^-tbtaiTJ^nSo cnf>3o©PD8 1 ( 82 
40 *>«tW8 3©^*tt, ^3-^— 8 9tZ£-DX®m$ 
tlSo r3-y-8 9lt **l^tv©PD©^^S:IB 
{SbfcPROM&{»x.T*?)> ^SP^t»tt^^^xe.tV 
i>S0~S 2©3o©©JiBIig^6 3lc.toTn(fa©^?gE 

is©^ d v trm^ztatiT'g 5 «t a ^c:ft- ^ •rv^-5o 

45 [0 0 4 0] I25tc, *J»1?S0-S2<!)ttttt, ^ 
ntiotP L I C 6 01)>c>tiitl£i\2>mfflSl&& 
«Cb-C^bTS>S 0 ^latTWSot^t, ©JWSg^SO 

~s 2*s-t^t^v^;u fij , -r^t>%, mmm^-s 

0~S 2*s-r^T^--r>©tt^T-ai7j^^i!(*sSt.{S 
50 <ife•5«ta{c^^i^-C^^S<, CtlCMU Wig^S 
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s o~s 2&+^x&m2ixtzttm-x:m$L®i&mt>n< 

^Si^JcS^^tVC^So fct, WlCPLLffll 
C6 0C£bvC& «*iSv^jSigtT-iW^Si:§H, 

>^£§17 9£<fcoTT^>K7 lt^llfe 
Sfot, ^^©PLLffll C6 0©3S 
^S^ttX-fe^T-tt, ICfy7"6 0i:7-f7>F7 

i£&^£7^tf>7V ></7 9©3&4,ttijnu i 

0*>£©j»&*H^£ftS«fc?C&oT^ 

^ffl©ICT-$ottt)^5^o ifc, PLLIUSS 
*flM.TV*fcV* CMO S ^CD^lSlslSS^T-^fS^n 
fc»ffl«B**-r S **fttHMglHmfc if Tf * ot 6 

[00 4 1] (StSS0>J2) BSC, *^OHJ(60iJ2t 

£ fc, HI 7 £#0>JGDJE«$£&g§ 1 0 ©!*3Sl5©iaM£±;S 
A^Jifcti^^bT&a. Cft £©0A> ? 
##J©ff«SS«g§l 0&, ±gBOSQfi«i:K«t:lB 

[0042] #0«©BEm#g&g§ 1 0 tt, SSM© U - h* 

2>Zt1fiX-%& 0 C©fc#>, #0iJ©ffiSI&iBi§ 1 0 
^T4k I 05^:76 0T-^Ufc^$r^a<2l* s 

±SB©3afi«fcl^fc|«IM! 'J — K 1 1 #<fctf 1 2 fc« 
2&©^£&-vrrattT;fc# > ^ft,cDMSt.J;oT&^a 

[00 43] #0J©EE«2&i6§§ 1 0 C«l*Ttt, SftN 1 
•J — K 5 2 fco&*Sofeglffl »J - Y 7 3 £<ZJ»rSB 7 3 

e zmz^-K h'mm 1 (D^znm^-^^^o k lt 

v^o Ett&gggl 0©^a*«*J:VI C 7^:7*6 0 

©f^t iotii, mrnm y - f 7 3 mag 1 
wciaj^tsi:, 1 crvre o\z&m9>±tz¥<D 

mzmm 1 0 h^tuu u — k 5 2 ^gass ut 
»»u - k 7 3 ^wwas 7 3 g^^^^-astsai^-a-fe 

c^?£bT3*S«jK©^bk:*fbTfcy-hGi: h*v 
5J;^Cbti^, ^ffly-K£^-;uKttffliA>£>S 
j£<§{C/S^jKM^ 7 3d £^(:>\ c ©£fc$t«tS£siK 



3 o C ©J&f&#ti£ 7 3d £ ^ ts 35#©; ^ v >x—V<Dmfr 

5. -f bt. ZL<Dtiimffit£7 3d«u IC^^Oi: 
05 «ibfcffi7 3bi:, Si^'J-H5 2i:g^LfcSg7 
3 ci:OP^tc^!lt-ra&S©T% ICf'yT-eOiP&CSS 

tt^^7 3 dx-mmzn. mm? 5 o^<d&w*>\* 

[0044] ife, I 05^^7-6 0ipf,©SS(»f$-el 
10 S£lt'J>&<-r*fc«>C* I CJ-y76 0©Htfiii;gS8i 
bfc*S} 7 3 b iififcfft^ 7 3d ©US© U — K 7 3 
(C7J v Y L1tW* 1 6 -*\ < VtltzftmiZl] 9 h bfc« 

1 6 43 J: V 1 7 ©S5#te U — K 7 3 ©»r»»#'h$ < Jfc 
15 2>(DT'fcm2ti2>&S.&{BM£t[.Z><, Sfot, I C^^y 
7* 6 0©#B$Uc:<fc3tgi&^5 0^©^#^?^{C'h$< 

[0045] (Hflg0>J 3)08 tc*^B^C«€,ff*«S 
^©l*lg(5©^JES^±^e>afe«^*^bT$.>), 09fc 
20 ■ i f©«fj££8TE£fflV>T^bT#>5o *0>J©ffi«%Jggi 

i o t>±ffi(DnMmtmmiz y >y-«©^-x 5 1 

fctft^jg!^ 5 0 1 1 0*sM?iJ{CiE©^ 

^ss-c-*So ±8a©iefse»jtttja^sa5^-t:-p 

25 V^Ttt[s|b^^bTB^iB^^llIS-rSo 

[0 0 4 6] *0'J©JdE*^^©y-K7t'-A7 0© 

7 1 aCtt*«48*aUfciffc:*^T I Oifi 
•7->>h$n-C^t), I C^>yr©^ffl{cffljic$nfcS 
30 gli7^t-*>T^>^87 9CJ;oW7>W 

■e ©ffe©Rif ^© — k tcgE^ ^ ixx v % s o *^j© y — k 

7l/-Al:li > r-f 3 > F 7 l©f|fc&©ffi % -r 

^t)*,, ICf ^76 0 ©v >j7 > F ^ tvfeffl 71a iiS. 
*fffiiJ©S7 1 btcJidl^S 1 8&1&m£i\X^Z<, 

35 [0047] crosii^si 8«i, cu&&§(Dmmm&. 

«JEiR*nT*!), -^©JS> $>SV%f±ffll 8a*sr^7 
>K©BS7 lbldgEMbTiJ?), ffc£©iisk feSV^ttffl 
1 8b^-;i/mj!il^^,liaibT^S 0 SlIStKl 8 

40 te^B^eagte©.^ ^mmr-T^ 7 > k 7 1 c«t d 

ffl(^tS©ffi 18a^7^7> K©ffi7 1 b^fiffrab^P 

1 8^7>f7> K7 l{c^#$-a-€>«fco(CbTA$f&^ 
45 G^SrftT^So C©JK^1 8 ^T-f 5>K7 1 fcSfc 

i ©^djt 5 gfrfl-a^jEfc;* ni. ©r% ±i3©hmi 

WfcBWfc ICf 7 7*6 0T-^bfe^«j$S<i5[m 
50 [0 0 4 8] I C1-v76 0 i:<5ff^J bTEg^tvfe 
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#0iJ©gl&^ 5 0 fi. Is 'J >y-VW>r-X 5 1 £fit 

^?5 3£lK*rtLT^3<, ^UT, #0J©JES3gigi§ 1 0 
fcJSOTBu tr—X5 1 ©T73©®tc±ffi©St8UK 1 8 

im. i 9 ummr 1 8 kra»t:j»e«»tt<Dav^««fc«t 

*XT:fc»K •€©— 7?©ffl 1 9 aliv'U > K *)Jj)bte>r— 
©ffl 1 9 b tt, KWflg 1 *> e>^g5tSt±5 LTl^ 

a. c©#2??ngi 9«cj;oT<7--;2.5 i^<t>^-;i/W 

Stot, ±e©3WK0yfcPHifc$--.x5 llztemtstitz 
mt&Lfm 1 9 £^LT^{^*a<fifcf!ft;**l3© 
T% 5 3^©gfti£!f ££P 

[004 9] *0<J©E«$B®g8 1 0 K£^Ttt, $ £ 
I C^^re 0©±7}©>^— XSrfiJfflUTfc— h 
9 Ofc^ttttTifeSo -T&fr*>, S*;^©^- 
* 5 1 CDJS^Ii31^T-«i^5&t/Jx^ <T*IJS2mm 
iUete'-ftST-feSo Cftfc*tU I C ^ y 7 6 0 <DW-H 

76 0 ©±75^-;!/ K«Mi 1 #ff< ftJg^tlfc^RSa 5 
J^gK^nSo ^'T% #0JfflffiH28Sig 1 0£;fc^T 
«> cc»h-h-»i' 9 O^B^tttt, ;uF 

nfc^^asjcstm-r'gs.tatibTv^So 09 

■Ct>*ISJ:-5fc, fc-h-»*9 0 KWR 1 £ 

<fcoTj^£ftfc^>v^-^©^B2A>£^^©<7-— 
*5 l©fi^*-r5i«UT*>?), >r-*5 l*>?>©j&$t 

[0 0 5 0] Ell Otc, t-t->>^7 9 0©m!?ft(te. 
ft&*«<Z>EEWfifi» 1 0©^ffi*^UT*i)o *0UT- 
I- 5 >^7 7-t-;i' K"3~5$£tC I 00 

*gfjj§ 1 CioTSfftfJ&fcriB&SftfcffiWHSS 1 ©*i- 
®{ClH]^gi5^3$rJKfiS1-2.o f Lt, C«IH]A/fcgP^ 

■orafefeixTv^saiaict— h-»^9 o*««-rs 

> * 9 0 £Bl t> m-fX 4)E«^SH 1 £ < & £ 3 1 
*fe, ^K«IitJ:oTS»?>*iT 

[005 1] 11 lie, #0>J©£m$gg§§£ h7>^7 



r-t-;i/KSl 0 O^ffl^-r^-rs^^^UTfe 
5. h7>^7r-^-;i/KStt±7?©^Sl 0 1 i:T 

J5<d&sl 1 0 2 nr* ?k ^n^tifOESss 

tgtll 0Sr^^v^r-^>y-rs[HI^l 0 3:fc<fcVl 0 4 
05 A s a9ltt£>ftTV'>i>„ T7j©:£S1 0 2 ©GD.fr 1 04td 
li> S&fttS 1 8 *j J; v 1 9 *3r5£©ffiilk:HJg-r« t> 
1 0 5 33<fcVl 0 ea^tt^tVO^S. C©t> 1 0 5 
*3<tVl 0 6£^ttSC,h£<fc^T;&^©{4B*fe«>£ 
ttBCfr*., £fe, ^-;PKB#©«flJi©&AffilcJ;oT 

TS8. *0!lfc::feV*TW:» Mf«47-f7>K7 

t^i<7--*5 l k«MW!l*««Tf*S«tdt*-;i'K« 
jjitct-pTH^-f sjasa***©-*?, #0>j©h-7>;*7 

15 * s u,\, k>w*mc, mmLaMM^mm. 

[00 5 2] * fc> ±^©#^ 1 0 1 ©Gfl^ 1 0 3 £ 

tt, t-b^>^saa«-r*ia*3*jBfiE-rsi!!i*io 

20 ltm»tstlX\^ 0 d©«fcd5&: h7>^77- ^E— )\s 
Kffll 0 0C»5 OiictVI Cf-v7'6 Offl^S 
*tfcy-K7U-A7 0fc, tt*Mgl 8*3«tVl 9 ft-b 
7hU V — Yy\'—K<D9Vm* 1 &\sXV : 7l'*yr— 
*—)\,YVi3L*)zr=7Xi-v*rtv>r— i?*milffla*— 

25 ^Ht-So E— ;i/h*Lfc©^> "J — K7V- A©>f >± 

x =f- v ir > \ v >r — V t> g| Hi u f- y ^ # — ij — k oo *p^. 

*»S:4ft:J:oTlI^1-«3i:K«toTSOJ^»!/-{r- 
30 ^JKttOfSfiSiW&ns. 

[0 0 5 3] #0iJ©JEfKggf§tt, I C*-«yr6'0*»6 

MifciasicatftMSi St, s®;^©^-^ 

£<blz, I C?-'yr©±ffi^?>^r— ;H*«SB©/^y 
35 4r-S>C**£ftfcJRft£C»jp-rt-h5'>*9 0© 

»m-c-^s«tdtiuTv^5o *0>j©ffis*isstt> 

mswi l -C-PizE Ufc<t a tj|MfiKfl[*t«*t:it'< 50- 
40 7 0 %m£lZf&mx * S C fc ^H^tC «t oT«t^$ Jl 
TV^i)o t*6oTs I C7 t -^7©^+>^->3>aKt)(g 

[0054] m.mRSi>z>Mzt-bis>*£^^ttm 
€-n©^©^fi. $.sv%tt^gpias©^i&*ifjc e t 

50 3K#£#j£Lfc«jg&f&S3©^Sfh£*ifcffi«$g 
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^ti^tKDm^m.tivDWimz&iSLi-t. atB^ft&i&s 

[0 0 5 5] (SfeSS0iJ4) mi2iz, #$&0£©JO£0iJ4 

{c^sff«^s^2 o©rtgB©RB£±*>?>jt.fc«sT£ 

#0iJ©ffiS$Sgi§2 0(£, IC^>v7"6 0, 'J — h*7l^ 
-A 7 0*5«ttFSi&^5 0*5dcr,)|g$(cia 1 3©T#*P 

ftfcffi«*Sgtt-*So C©ffim$gg§§2 OlZ&^T 
fc, ICfy76 0 #?M 7>K7 1 £2g«4&»a'J>S: 
if{CJ:oT@^?ft-r*5>3, ^7"6 0©W3S6 1 h# 

-f >^g§17 9£J;oTlg^;*ftTV^o ^CT% ±83® 

[0 0 5 6] *^J©Em^SS2 Ofcfc, mt}=f-(D>T-* 
5 1#>M^> K7 1©I 0©v->>b£ft 
fcffl7 1 ai:S*Hl©BS7 1 bfc v>?> b £ftTVSo 

^ ut> T'f 7>n i <Dmmfc-?t£&-ot z ■;— f 7 u 

— A©ff5») fcT>SB7 4a:fc<fctJ t 7 4 b© I C^^T'CDV 
b£ftfeffi7 1 a©«c2o©Sll^S2 1 ai5«fclF 
2 1 b^SE^UT^Sc S£oT, 7M7>K7 1$:^U 
tICf^76 0J::&£bfcfSft#^i&<^;*ft, I 
C3^:76 0©jgS±#£4W??£So ifc, ^16^5 
OCXBOtefc^llftfiifSM^ftSCr-, Si&^5 0©^ 

[0 0 5 7] *0iJ©JES£agg|2 0{±, ICfy76 0 

i:SK»^5 o*s«ji^ftfe^>f r&©-c»gc2eR-r* 

^^ttJfcRa<j^©I£#£gl*^1^:R?Htc 
*£T% #0iJ©JEm#8igff2 OCftWCtiL. ±13 
©£-5£fi3») t:>gP7 4 a:fc<fclF7 4btai«2 la 
1 bS^ttSdiiJcJ:!), J\y>r—i?<Dm9<-£ 
ii^rtIC^«>7'6 0fr£©f&£*fig8<JfcriK#U 
Sift? 5 0 t^-T Sgat^fcTOJ^S <fc 5 Lt^ S„ 
I 0 hSl&^5 Ottiai 3tC^UfcJli#i:3£ 

tiaBUTi-fe^S^v^o Lfru ##J©.i; -Steffi!) 

«$rgffi$-a-ft(i, m&.iztiLMm<D/**->*mfzz. 

*i, ;&^©&M:fc<};mifif±#0JK^2ft&^ci; 
lifc*»3A,'C&.5o 

[0058] (^sEffij5) o 1 4iz^mm(ommm5iz 



<&Sffi«$ggg§2 0©rt3S©IEB&±:«pe><frfe«^£ 
^UTifc'K 13 1 5{C<9m^e,mfc«T-$r^UT$>So 
*0>J©JE«3&g§§ 2 0lt 'J-F71/-A7 0, ICf 
y76 o&xvmb? 5 0£;i©|II#T-«JlU 
05 b'tlfIi£<fcoTlt±U;k*>©T-&S„ fc&N ffi®>-?5 

o, iw^o (D®imi*±iz<Dmifom t muzx 
s„ 

[0 0 5 9] *0iJ©U-K7b-A7 0{i, ICfv7 
10 6 0^rv^> bt" S^ISt^/M^V b*7 1 ifi, -t©p 

Lfc{£Bt&S<fcd&371^;bD:i:LT&&o ZCD^^y 
C^^r6 0©)l*ttt±i:!5;5 < t5l:|Sl 
££ftT:fc!K fcfcxfcf, I Cf-y76 0©ff*t# 
15 0. 4 mm«|^lt r-T7'l/7xih*0. 5mmif 

5 OO^U^— 5 Ui'J-K7l/-A7 0 
®^!)K>a57 4k:M1-S«t^(CiaB^ftS©^ v- 
X5 l©*ffl£: I 0^:76 OWSlEfc©^ 0. 1~ 
20 0. 1 5 mmggfflPIP^ 22^i<. d ©«S©E£I!8 2 

B2 2£iIoTSftftS©T% So 
[0 0 6 0] *«l©£ESiaSS2 OfciJ^THU 'J-b- 
25 7U-A70> I 0*5 cfctflSilH^ 0£;r© 

|II#T-^-rscii:£«fcoT^<ofr©^ 'Jy him*> 
ft&o 'J-K7l/-A70CD7-f7>F7lCDS 
H 7 1 b^^-;UKaail©^{By^StB^-B-2)Ci:^T- 
'J-K71/- A7 0*ICfy76 OhSift^S 
30 0i:fflF^(cgaB-rS©T-tt'&:<s ICfy76 0WL 
jgfil?5 0 i:S^{9J{ciHB-rsci:ti±oT, *©-SP 

[006 1]t*t)^ U— h*7b— A 7 0©jHSIt:i 

c^-yT-6 o tmb? 5 o*^ft^eftBaB-rs©ftt'S 

35 <s 'J — A 7 0©— #©ffl!ltc:l Oi: 

lg»? 5 0^1HBt-5Cli:(C<toT , ;-K71x-A7 0 
©ffe©<8J£t-;u KWB 1 ^^{cait-C 
*0iJT-(i> T^T 5> H 7 1 &m))?5 0*J;VI C^^y 
^6 0©iEB^ftfc*|pJi:3aft73|fi]{-7 :: -r7'L'X$ftTV'» 

40 £©T-, ICf>y 7*©v r>> ftfcH 7 1 a tK» 
©^ffi7 1 btfaai-TSo -€LT> 7-f7>h'fflffl7 1 
ale I Cfy76 0{i2»mtt©S*SJ'&if{c«toTH^ 

^ftTc^©-r% mmi i b^sai^-e-schtot^T 

}»^< I C^«v7-6 0£^£L£&££SttB-£-§5o * 
45 fc, *0iJ©Iim^Sti2 0t-{i> ««i:ig^-5ffi!UCT^ 
7>h'(iDlI7 1 b(&Iiil$tt$>S©t% 

50 '>&VAjE«^aSg§2 OJ^It-IS. 
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[00 6 2] £ <£,£ N *CT©ffiS^lgg§2 0 It. I 
•yreOCSI©?*,, fi$i6 l©BES£*i£ffl6 4© 
±©£R32 3tSft^5 OSEILtfeS. t£oT, « 

5 o *mm? z tztb<D&m t l x cm t- § s ©t% 

S$8fig§^<*©JP<* £ ffiSST- ICf>v760t 

so* 5 o £*a ut* wmMsmm 2 0 j±, ^ 

ffi»tt'h£<T8?tf©£*J-U «IS±fc 

ST-$)ofe 0 dfttC*fU *0U©ffi*$Blgg§2 OT-fcfc, 

,Ett38igig2 0£&<T- SS±©^J77> 

c xmomm? 5 ott^u >^-«©^-^ 5 1 £{ft 

^.X*S t), I C^<^76 0©*ffi6 4tC(i, >T— ^5 1 
©S^#|n]lCf&oT®88 6 l^ieBUT$>5o S£oT, 
«a|i: U-h*i:«)iHiSX^— LT^-* 5 

b tcmm 1 1 c y ycomm t omrs *m ^ a c i; # «r 

[0 0 6 3] #0»J©K«$e}gg§2 0 KiS^TIi, 

mm^W— 7 5 1 jt^'J — K 7 U— Afflffi t> fcT>g)J7 4 
tiot^fl, $?>(C, C©1>— K7 1x-A7 0f£ 
E-;U P«NB 1 (DftMlzmih-r S T-f 7 > K ©SI® 7 1 

[00 6 4] *#J©ffi«|gigg§2 Oli, 2 iglft^ 
1 1 C^-^yifiV— Y7V— A©|SIU{BKCg2©;*;tlT^ 

[00 6 5] m 1 6 *5«fctfia 1 7 tc, #0O©iEBSggg§ 
2 0£§Sjg-TS|sg£ffl^£>*i£ l-7>X7r-€-;i/K 
0 O©0>J&7fxL-t£>5o d© h7>X7r- ^— ;i/ 
KS10 0I1 5feCgiB^bfc^i:|5l«t±^©^l 

0 1 £Tfi(D<&mi 0 2lZftMZtlX}5*), *tl?*HZ 

mm$m&2 oco^m^th^m/ufz^ 1 o 3&£v 

1 0 4#ff£fi£;*tvr^€>. ffiftj?©>r— 7 5 1 tt, ^£© 

Jfeig* J^Sifc^ 'J - 'J - K 7 v- a©« ») tr > 

35 7 4 a*S«fctf 7 4 b{C51t^ixfctt^T-T^©^M 1 

o 2(ct^h^n5„ ±73 i o 1 ©eda,^?} 1 

0 3£tt, ^-^ 5 1 tS^4-rs@Rfi : (ct> 1 0 7*><fc 
V 1 0 8 ^ItTfcSo ftoT, ±*©^S 1 0 1 £T 
-fcoy&M 1 0 2 ©±£-te v h 1" 5 ISft^cr)^— ^ 5 
1HU ±TiP?)tr> 1 0 7, 1 0 SfcottfS') tf>957 
4 a, 7 4btc<fc-pTtt*nfc««§t^So ^ 
*) t>357 4 aii<fctf 7 4 bl±T2>©5^ 102fc)gU 
fe7-^7>K7 lfrc>mtiififrii>z> 0 z.<Dtztb, Uih? 

U±±T(D&SL1 0 liJ^V 1 02lCiot 



m^iiint^i:'&!3^ i o oodrits ©tamtam 

£*l£ 0 ClftiiliMtc, 7-f7>K©SI7 1blififi 
^0^7-7, 5 1 S:^LT±^ffl#S 1 0 1 K«fcoTT;£ 
©Ml 0 2tcff Loit?.Jxs„ :tm-7>K© 
05 *ffl7 1 bliMl 0 2©ffl£S&*£*u 

2©E]^l 0 4t7^7>KfflSi7 1 btCfcotafo 
ns«to^^5^ltT*^«, #S1 0 2GD«BSi;T>f 
10 7> K©Sffi7 1 bt±^E-;i/ K^ifeJETj^fflic J;o 

Tffi^CgbHl-r5o ZiDtzSb, &XZt\tz^-)Vh'®m 

*sr-f^>H©S®7 l b{c*T-0»)jitrci:tt^±t: 

[0 0 6 6] 4S1 0 ltr^»t«=,nfctf> 1 0 7*5«tV 
15 10 8 ©ftigte, > >y— ^©^— * 5 1 ©*ffikl-& 

(- Y"5>>77-r—^z—)\>Ym. 1 0 0©4>t% SK/^5 0 
#0iJT-l±, ^-X5 l©±^©g/hi? 

^As-e-;i/ mm<Dftm*t*%m vtzmo . 1 5 mmt 
25 -frh'®m<Dmifi<*t,tiz,o 

[0067] CCctatc, 2 0 XteM 

30 JJg^«toTSfcHTVASfc(t^©T-St^S4)a<, I 

[ 0 0 6 8 ] m 1 8 *0ij©jE*^®i§ 2 0 <mm& 

^LT^So *^J©^-;Uh*^*tfcJEm^lgg|2 0©± 
ffl2 6Clt tr—75 1©^®ST-Mjlbfc5t2 4 i:M 

35 ^2 5*s«tlSo Ctl?)0^2 4*J<tVIH]^2 5tt, ^ 
-;i/KMtff^^nfct>l 0 7*J«t^l 0 8©^$. 
So ^2 4©fiS{±i^0. 6mmgJK-C*$>So *fc> Cfl 
«^2 5tt, JES^MS2 0©-#tT>©{SBSr^-r— # 
tr>^-^fcUT*>*Jffl^ix?.o *M©ffi«^Sgg2 0 

40 ©«ffi2^f>^tBbfc'J-K©5feiS7 5fciu 

^tttcffltf e>nr*5») sop^-f y<D i4t>©^^ 

— v^foioTVNSo 

[00 6 9] HI I C^->r6 0i:ofe*sofeg 

mm u - k 7 3 jc, mm^cDmi? u - k 5 2 

45 S W?« ii* S „ *^J©^ffl u - K 7 3 ©Slb^ 

•j — k 5 2 t-otn&zmm 3 c ttt^ 2 7 
t- * o a^j& tr©iS^«tt©mfs 2 8 xmmm u - 

50 K©&i^7 3ci:i£Iffl^ , ;-K5 2i:£±T*^-!*-> 
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F-r »f-«mz&»i&^ *.mmzmi,x&m*®&-f 
s o *m<Dtmm u - p ©sg 7 3 c c asisiic&ju mg 

g©^**2 7#SS£tiTV>S©T% jS»fliffit:43lt 

^Rrtg^^So cntt«ft:«atffl u- f 7 3 *mmtz> 

Cu^'J-H71/-Ah, fi»fU-K5 2ft«fiR 

* . am - f 7 3 (css-rtg* » fte© - f ? 

l^-A©?^-*^^ >^£fr-5®fl/r (2nd#> 

fcfc>*>> , J-K71/-A7 0CD7'ft-5t?>r-f>^ 
fTd(4Bi:> U- F©88Sfc«BI7 3 c fcJilsjbffiC 

- f 7 3 v*z?r^ mm^-t U - FCD&ffiUSUZ) 

V^£E««HB»*a^-r 4 d £ W X § So 

[0070] 020 mb^s o*WR\z.m.mtz>m 
c em ufc *0q<z>E*$B&gg 2 o a>mm*®mt> 6 *fc 

"7*- 'J - F 7 5 ©ft{f *fRl^±fa©£E*#BS^fc(iiSS 
WEKmilCbTaa. ftoT, -®Ef«SS2 0«: 

txSo 

[0 0 7 1 ] 02 lijilflg^ 2£, QFP (Quad 
Flat Packages) ff£t££ bfc#0!l©EE* 
$m?&2 0©#l£^bTifcSo #«CD«fc3fc* ^>U>^ 
-«©<7--;*5 l*W^{c?&oTiBmt-SCi:{c«to 
TI C^-^7"6 0i:S*H^5 0S:zj>/^ HojStoT'h 
3Hb3 ftfc Q F Pfl£tt©iIS$ggi§ 2 0 S^tSC 

& So #0iJ©E«3*!gg§ 2 0 -C t», IJ-K7 U-A 
7 0,1 0^:76 0:fc<fcUW^ 5 0#.T©JJI#fcr« 

a^n, r-f 7>F7 i©gtis#gaib-tv'>s©T% 

ffi©'h£fcffi*$Sigg§2 O^HST-^So C©fl!l£*K 
QFJ (Quad Flat J-lead Pack 
ages) ff£R©JEm$§ffii§-$\ SOJ (Small 
Outline J-lead Packages) f 

*k©e msmmta ¥tik<Dftm(D' w t-v > ^<b£ 

2. 7mmfc#m{Ci*<-rs;:i:#-e£6o 
[0 0 7 2] (fllfe0iJ6) 02 3:}3<fctf02 4JC, 

^A^JIfcflB^^bT&So 12 3tfXfeffiS«fi 
881 0& S»^5 0i:IC^^r6 OAs^UtliHg^ 
ft, 7"7*— U-F7 SAsj^stcffljfiax^tifeSO 

*^fi§§2 0!±, 'J-K7I/- A7 0, ICf>^76 0 
:fc«ktf^^5 0#C©JlI§T-*Jf3ft, 7"7*-'J- 



F 7 5 ##;i"7 -f > 4ftfcCffl ^iOX$ ftfc S 0 P * >f 7 
©EiMStfeS. Cfte>©S£i£til 0:fc<fcV2 0© 

©t% Ka-rsas^tci5ib??-^^^uTfi5iB^$#iBS-r 

05 So 

[0 0 7 3] cn60*«ffl£E«HB»l 0*>«fctF2 0 
iC^X fc£> > U >*"-t£©«i&? 5 0 ©-7"-^ 5 1 © 
i^tf^-^FgfJIglA^SaibT^S. *0iJ©K«^ 

m»i ocu^ttt, -7--x©gmufcaj^-5 5ii, >r 

10 -X©PJ«ttCD*fiBcDK« 1 / 3 SSWrt KittoTJfc 

»j, sii;-? u-F^-^FeHfifr&amufeft, &s 

HHtfr-;*5 lA^-^F^JJlfr^ftS&if©^:/ 
^S*«fc|»Jtl,T^S. ##]©>r-X5 lfct, m~- 
v&)V-m&-g&X¥mL£ftX5iK>, i2 3t^bfeS 
15 OPi'^f 7<Df£mftm& 1 0 T*<i. Sffi bfc>7-X©ffl 
5 StC^u/^^^^&JfiLT^So Stlibfc'7-— ^© 

^h*©cfT-^Ba* s ^lTT^t!cbT*)'ir-^©ffi 5 5 KLtt 
20 <©4RS<'Ci:AST-tSo 'J 7 d— ^^-©tpT-^BBA* 

©{9litt£iJ#£-¥ #0y©£5£*ffljm*»fc 
v><fc?icbT:fcl7fcf, c©<fc?&h^;7;Wi*m:lWit 
T-£S 0 

25 [0074] 02 4{c^bfeS«;^©StBbfc 

15 5 iZl±mmm<D 7^>95 ?rag«14©g?»Si'ot if* 
fflwrmt)tt-tt-r<fcSo $foT, ^r— 75 lCfibofe 

mm*®mmzwi&irz>ztiPX'Zz>o -ne.*fi«©ff 

«^S^l 0*3ctV2 0J± > S»^©-7--7©-aJ$:* 

30 — ;wFMte©*fflfc«iis*Tv>a. ^t, ic^ 

76 0*^,7-75 l^c^Et>-pfc^{i*)■^?.^©3i: > 

K«Ji^ts*$tifeist47-7 5 i*^bxia 

1ST- 5 So tfcoT, -7--X5 lf*)gPt;K{tt>nfc*^ffi 
S A W»S?^ffl»S SrSPSfJ-T S C £ wx- # 

35 So 

[0075] (mmmD 0 2 5 *.mw$mmi 

C^smm%lE^3 0£^bT&So *0iJ©JE«^MS 

0 i:7kSSf&-?feS^{±S AW^tS^^:v^ofcE*^ 
40 5 3#te*rt;**u ^JS^*b<(±-fe^^>y<7SS©5(j/t- 
3 9X%j±Z<fttzt)<DX-$>Z>o 02 5 (a) (±. ti^— 
3 9 i:JE«^5 3 Z^m^tztrnx^vT-i; 3 1 
f*3©ieM$:±7j* i ?>^fe«^*^b-rfe'5. 02 5 
(b) :fc<fctf (c) {±/^^>7--^3 1 F«3©iH«<&ffll7jA» 
45 ^fctaH^^bTifeSo *tW©/^y^— i^3 l©rtS8 
&2m^%\ftX&*). rtvV-VZ l©)Sffi3 2{C^fe 
5f 11C I Cf->76 O^ISM^nT^So ^fe, C 

© i c f- v y 6 o i *) * &^ttB£'< » -7- — ^ t mm<o 

-b^^ ^7fe5 ^ttftfe©i^W{c«fc -pT©SB 3 3^fl$fig 
50 C©g£B3 3©±ffi3 4*sfiE»«^5 3© 
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m&2 titzm 2 m £ ta o x v > S o 
[0 0 7 6] ^-y/7--i;3 l©^l»{Cfefc^Jgffi3 2 

>7 6#ffifi££tlT:fctK C©7M-7> KM* — >7 6 
CD±{C ICf-v76 0#g®tt©g»3J&ir£<fcoT@ 
^tVO^So C<D7M^> KM* — >7 6Ji> [3 2 5 
(c) 1Zm-?£olZ^vV— S>3 1 3 lafi 

V3 1 c£KiLTM>;//r— i?3 1 ©<BJffl 3 5 a>e>gf±i 
LT^3•?^ ££(C> Cor>7M7> KM*->7 6fctM>;/ 
>r-^CD$JiB3 5{Cffl^^nfe«»CD*- = ^-;i/7 7 CD 
V^ofriigg^ftT^So SfcoT, I C^>>^6 OX 
ft^tz.mt.TJ =7 > KM*-> 7 6 icfc-D-rvw^r- 
^®ffl!lH3 S^T-ai^tlSJ^^HSo 7>f7> 
hV^->7 6 (i*— 5.^1/7 7 £CDt$m.VX^Z>(D 

mm<D/vr—>£.mm-tz>zt.&x-g2>* cncttK 

I 05^ 7*6 OiC^T^UfcJMis *-$^-;i/7 7 

S3 2(^it^nfcT>r^> k^*->7 6wu gisw 

iST-ff$f&T- g 5 ©t-J^V v t* - > 4 ^tcff 5 ^ i: &X 
§5. **>3A^ ^?S£;S^TM*->£fl£fi£UT-fe 

[0 0 7 7] Jgffl3 2(C{±, 7-f5>K;^->7 6© 

-KM*->7 8t)TOJ^tC«toTffJfiE^*tTiJ»). I 
C?-^;AD»g6 1 fcC*l?>©M*->7 Stt^-f-^— 

[0 0 7 8]£5>C > SB2«K»«*ix&£E«3R-?5 3 
tICfy76 0*^1-5fc»co^ffl'J-FM*- 
>3 8#j£S3 2a>£>ig2/f 3 4Ct>feotM?nt 
t^o #0iJ©ffi*#8ig§§3 0T-(i, £E«*^F 5 3 1 1 C 
0 2 U - KM*-> 3 8 

*VW^-^©@&3 3£ffl*&*lTl>5<> SS»ffl<; — 
KM*->3 8fcfc, ilJB3 2CM$afcICf>v7 
6 0 t^-TSfc«)CDtg©/Alv^->3 8a^, JEm 
J^5 3fc&SrrSfcto£^2J13 4K^££ftfc^ffl 
l£vv1* — >3 8bSr*U dfte>©M* — > 3 8 ai> 
.fcV3 8b£fSSB3 3©if *lt»-rs«BV*3Mfcn*— > 
3 8 ctiotilbtV^. e£oT, 9-f-f;ii>7^ 
>yH7 9^UTICf^76 0ipt,;^->3 8a 

c*ft#&*s*iT«K jM^w^-^3 8 ctcio-r 

^ 2Jf£>M*— >3 8bte&% t tP&t)*)$&\ l \&o1iZt£-o 
[0 0 7 9] #0"jGD-fe-7 = y*M«j/>r— I 

££vffi«iii^©M±£ftfeEE«$g&§§3 otfcwt 

tt, I C3- v7ti>t>(Dft$Mfi7 J ^ 7 6£ 

Jg?5 3Kfctm^«8S3 8 ctc«toT^AM£«?nil 



»K±»«HS< JE«^tc« 

0iJ0JE*$g&t§3 Ofct-fe-7 2. ^^•^-ywi: I 
05 ^©*^**(sII!S^g £ S A Wttlg^©ffi«^ 

10 [00 80] 8 ) HI 2 6 fc±E©£iWHfc J*& 

fft^fi^3 0^bt*2.. [22 6 (a) tt, 3bM- 
3 9 tffi«^5 3 £Jfc$l&V^c:tt^TV^4--^3 1 
rtCDKB^^^feSI^&^LT&'K 132 6 

15 (b) *5«fcV (c) tt/*y$r— 5>3 1 |*lfflIEB£<BI;#a> 
^.^fca^^bTfeSo #0<J©EE«B&g§3 Ofct, I 
0©|&B£ftfcM>;/^->'JSflS©JfllJi3 2 
i:, ©^3 3©±OEE«i?i^ 5 3©K;B;*ftfcSS2JIi: 
«0HC';-M*->7 8:fcottf3 8CDff$BK?tlfc^3 

20 ©S3 6*i9Ufrfe-5o -T&fr*., *0J©-fe7 2v *S 
l<0«fflKtt, ~0©g!„t»)& 516353 
3*sSltTfe!?, ^©^ra®©atffl£3?3B3 6i:LT 

[008 1] #0iJ©JEm$glgf§3 0 £:fc^Ttt, ABhtl 
25 /8:}3«fcV&i^©y-KM*->7 8:fcotV3 8£flM 
f 5fctf)(c I C^-^7-6 0cD^B^Hfe^l»3 2i:M 
)&5it^Si3I3 6$fflV^TV^5o 6£oT, |gl« 
3 2(C'J— K^*— WEODX^— X^fiS^-T-SieiSA 5 * 
^©T% r-f v>KM*->7 6$:g**ff$ttt:^jE!Kt- 
30 Scm- §5, feirxll ^7>H/^->764 

sfi leoDH^vAmc^rsiici^-r-^^prtET-* 

»3, WS3 1 a~dCDf<T$:«jiUTfi!lffl{cSm$ 

«sm*-> 3 8 ws&mzfcmztizmiz&hKmm? 
35 5 2^<Dm.w*x%z,ti\rMvz>&o^ mt^*-> 

3 8co^^tlfe#JS3 1 d60^|6j{c:{±T-Y7>Ky^ 
->7 6SM$tf > ^tfa©3*cDM[B*Miib■riiSV^ 

[00 82] ^ *0>J©JE«^SH3 0 t43V>T 

•So Sfc, I C^*:7CD^-cD®gi6 2<&^Ht, dti 
f>i:7'f7>hv^->7 6 i:£ 1 ofe5V>Ji^Bt©^ 
45 v^-r tfSaeu I C^>v:/60«gifflDeDi& 

JE±#S:«i$'J^5Ci:t,T-$5o ** 5. —<DW&<D?(.fc) *) 

i a-vywmmmviWfctxy^^ yvu'v—x-m 

mUXt>&^o 7^f7>hV^->7 6liI«4!|£<f 
50 «5-f>©-f>K-'* r >**tt< 
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S-3#lttB^ Ufc<fc-5£ I C?'v76 0 ©#]®«88i:g$S 
[0 0 8 3] 

[«wco«*] w±whjs^j^s^ # mm «t a k , 

tct^T-tS. 4M»^Jft|gWg£IEfcl3--£" 
if*- £ fcJE«$g®g§©^gB(cjK!&-C- § £ «fc d tcfc 

frm&mmznmu Zcmizim-fzzii&xgZo z 
(D&TZ&te ift^^> tzmm*M*kt £ z t #t- # -a © 

£ KSEE«*^*fl!^T£E*SHfi»S«ja6-i- 3 £ h ifiX 

i o o~5 o omh zt^-otz^m^moo>m^m 

[00 84] #3g0.B©JES#6gt§{;Ju S-?^tc^ D * 

m i ] *&mv>mmm i £»sffi«3agt§©^sa£^ 

[(32 ] 0 1 ^^-TEE«^S^cDl*iaJ©i2M^±^^e> 
H.fc0T-;fc£o 

[03 ] 0 i \z*+Em^^mmm*>£tt>2>tziib 

Wyyx&Zx, 

[i24] 0i©a«gfig§cffl^e>ft-rv^PLL/ai 

[05] E4fC^UfePLLfflI CC0^iSmifc©3i*i 

[0 6 ] *§mv>wm\ 2 <D&n.&m.m(DKWi*m-fn 

[07] 0 6{c^1-E«^^©F«3a5CDiBB*±^e>m 

[0 8 ] *$&mmBm 3 ©n«%s^©rtgp©ia«^ 



[0 9 ] 0 8 {C/Tx-TES^fi^cDIBf® Sr^-nar-feSo 
[0 1 0 ] 0 8 C3%1-ffi«56li»ffl^«*^t18«ftiaT! 

05 [011] 08 C7jrrffiS$ggi!£^-;U K1-S«^$r 

[012] #^B3©3lS£0iJ4©ES3ygg§©F'3a3©IiJB 
*±7J* i ?.l,fc0T-$)-So 

[0131012 tC^jE«$8S§g£flJ#a>£>rta5£J!, 
10 feiT-fe5. 

[0i4] jtftwommm 5 ©be *^ig^©rtaj©B2B 

[015] 01 4{c^ffi*^Jg^<ll^5>rtgP<&m 
15 [0 1 6 ] 0 1 4 C jjVrEEWBfiSfc*-;!/ h-T^tH^ 
[0 1 7] 0 1 4£^ThE*3Sig§g£t->>l/K-r.5«^ 

£0 1 6 iiM'&sfya^^^.^T-s.ao 

[0 1 8 ] 0 1 4 fc^1-BE«*HB»<Z)^MB*^-r««ia 
20 T-&&„ 

[0 1 9 ] 0 1 4 C^-T£E««lB«fc*V^TlS»?<D 'J 

[020] m&wommm 5 ©n&sjEiyg&gg^;* 
25 [021] izftum mmm 5 ©m& £flE«ggg§©rta$ 

©gB® £_h#> e. Jt.fc 0T* & -s o 

[02 21 02 n3^-rffi«$gi£g§£ffia#*>£rta5£jt. 
[023] *^h^©hss^j 6 cDmmftmmimfrZM.tz 

30 0T**So 

[02 41 02 3 £mte2>mcomm&mm&&ii>t>Rtz 

0T*fe5o 

[0 2 5 ] *#gBJ§© JU£0>J 7 ©ffiS^®S©0T-fe >) , 
(a) tt±#A>£l^©IESt£j|£0T-i&»K (b) 43 
35 <fct>* (c) (ifly*A-?>rteP*Mfe0-Cfc-5o 

[0 2 6 ] *ftW<D$mm 8 ©EEtt#§Sii©0T-;& ») , 
(a) «±#A^rt^©IEB£JL£:0T-;&»)> (b) 

(c) ttffli^?>i*iaj$:mfc0T-fes„ 

[02 7] ^©ff«#6SifrtgI5©iHBS^0T*«> 
40 •?> (a) tt±a»6jafcBKJ*!K (b) {tWJSfrbM. 
fc0T-*So 

[02 8] 02 7i:li&Sti^©BEm$ggg§F<jS5©IEB 
*5VTBn?*&, (a) tt±fr6Ji.fc0T*&!K (b) 

45 [129] t?; y*^y>r-i?*m^tzms;<Dmmft 

fiti©rtSP©SaB5:{l* 3& 1 £ 0T- * •& o 
[03 0] «fi«*»i:«*««©M«*w-r^7'C 
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